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An investigation of the  altitude  performance  of  the J 7 1 - A - Y  turbo- 
jet  engine was conducted i n  the NACA L&s altitude #Ind tunnel.  Data 
were  obtained  with  five  exhaust-nozzle &rea8 and with the  variable-area 
exhaust nozzle  interlinked with the control system at conditions simu- 
lating  flight at a Mach m e r  of 0.8 and altitudes of 35,000 and 45,000 
feet. Data simulating operation at zero  flight Mach n-ber at an alti- 
tude of 15,000 feet  are  also  included.  Engine  component  performance  data 
7 are  presented Ln addition  to  the  over-all  engine  performance. 
In cooperation with the U. S .  A i r  Force, 811 altitude  performance 
evaluation  of  the J 7 1 - A - l l  turbojet  engine  was  made in the EACA Lewis 
altitude  wind  tunnel. A calibration of the D o u g l a s  thrust rake was also 
made to provide a means  of  measuring  thrust  during  the  flight  applica- 
tion of the 571 turbojet  engine. Data were  obtained with five exhaupt- 
nozzle  areas  and  with  the  engine  control system modulating the fuel  flaw 
and engine  speed. 
The  engine  performance was obtained  for a range of engine  rotor 
speeds  from 4500 to 6100 r p m  at  conditions s~muleting flight at a Mach 
number  of 0.8 at altitudes of 35,000 and 45,000 feet.  Performance data 
were also obtained at zero fllght Mach number at a n  altitude  of 15,000 
feet.  Component  performance  data  are  presented in addition t o  the  over- 
all  engine  perf  onuance. 
Engine 
I The J71-A-11 turbojet engine (fig. 1) has an annular inlet, a 16- 
stage  axial-flow  ccaqpressor, a canmlar-type combustor  with 10 cylindri- 
cal inner  liners, a three-stage  turbine, and a variable-area  iris-type 
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at  6100 r p m  8nd.a turbine-outlet gas temperature of U 5 O o  F a t  sea-level 
static conditions. . 
To facilitate  acceleration i n  the engine-speed range below 85 per- 
cent of rated speed, -the engine is equipped with two-position conpressor- 
i n l e t  guide vmes and f o u r  air-bleed-ports  at   the ccnupressor eighth 
stage. -The guide vanes are closed and the bleed ports open up t o  85 per- 
cent of rated r o t o r  speed. A t  higher speeds, the ports are closed and 
the guide vanes assume the normal open position. 
Instrumentation 
h 
Instrumentation for measuring temperatures and pressures was in- 
stalled  at   various  stations throughout the eerie as Shawn in  figure 
l(a). The table accqanying the figure indicates the number and type 
of measurements obtained at each station. Air flaw to  the engine was 
measured by a venturi  section in the ram pipe ahead of the engine. 
Figure l(b) ehms a schematic of the arrangement of the to t a l -  
pressure and temperature probes i n  the engine tail pipe. The pressure 
probes of the Douglas rake were manifolded t o  Indicate an average prea- 
sure, while the probes of the more ccmg?rehensive survey (station 9)  w e r e  
read individually. The comprehensive pressure survey w8s made xith in- - 
strumentation supplied by Arnold Engineering Development Center (AJ?,DC) 
and was located % inches damstream of the D o u g l a s  rake. 
4 
1 
Installation 
The engine was mounted on a wing section that spanned the 20-foot- 
diameter test section of the altitude w3ad tunnel. D r y ,  refrigerated 
a i r  was supplied frm.the  tunnel  make-up a i r  system through a duct t o  
the engine inlet .  The inlet-a& duct w-as connected t o  the engine by 
man~ of a frictionless  slip-joint which permitted installation drag and 
thrust  to-be measured by the tunnel balance scales. The a i r  leakage 
through the  engine-Wet-screen actuator  ports was calibrated and in- 
cluded in  the values given for engine air flow. 
Procedure 
Steady-state performance data were obtained a t  conditions simulat- 
ing  f l ight at  a Mach number of 0.8 a t   a l t i t udes  of 35,000 and 45,000 
feet. Data were.al.80 obtained a t  a sFrmtlated alt i tude of 15,000 f e e t   a t  " 
zero flight.Mach number. For the 35,000- and 45,000-foot f l ight  condi- 
tions, the engine was operated with both the variable-area exhaust 
.I 
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nozzle  interlinked  with  the  engine  control  system  and with five  fixed 
exhaust-nozzle  areas.  The  five  exhaust-nozzle  areas  were  established  by 
limiting  the  stroke  of  the  variable-area  exhaust-nozzle  operating  mech- 
anism to  establish  exhaust  areas of 100, 104, 109, 114, and U 9  percent 
of.rated area.  The  variable-area  exhaust  nozzle had an area  range frm 
rated  to 126 percent  of  rated  exhaust  area.  Engine  speeds  from 4500 to 
6100 rpm were  investigated  with each nozzle  area. A l l  operation was 
with  the  inlet  guide  vanes and compressor-bleed ports fixed €n the  nor- 
mal, high-speed  positions. 
All performance data were  obtained at sbudard ElACA inlet cmdi- 
tions  of  pressure  and  temperature  corresponding  to  the  indicated flight 
conditions. In addition,  data  were  obtained at an altitude of 35,000 , 
feet,  with  the  interlidxed  control system, at inlet-air  terqperatures  of 
475O, 450° , and 430° R. 
The fuel  used  throughout  this  investigation  conformed  to  the  speci- 
fications  of  MTL-F"5624a,  grade JP-4, and had a lower  heatlng  value  of 
18,700 Btu  per  pound  and a hydrogen-carbon  ratio of 0.171. 
A list  of  the S y n i b O l S  used  herein is contained in the  appendix, and 
a tabulation of the data obtained  is  presented in table I. 
1 
The  over-all  engine  performance  of  the  571-A-ll  turboget  engine 
using  five  exhaust-nozzle  areas  is  presented in figures 2 to 4 at zero 
flight  Mach  number  at an altitude of 15,OOO feet and a flight  Msch num- 
ber of 0.8 at altitudes  of 35,000 and 45,000 feet.  The  specific-fuel- 
consumption  data  presented  were  based on the thrust measured by the bal- 
ance  system. All exhaust-gas  temperature  data,  unless  otherwise  noted, 
are  based on measurements frm the AEDC rake. A l l  engine  performance 
data  have  been  adjusted by the  factore 6a and B a  to NACA etandard 
altitude  conditions  to eliminate small deviations in setting  test con- 
ditions. Similar engine  performance  data  are  shown in figure 5 for the 
two higher  altitudes  when  the  engine fuel flow and exhauet-nozzle area 
were  modulated by the  manuf'acturer's  control  system. To evaluate  the 
effect  of  deviation f the  engine-inlet-air  temperature fram IWCA stand- 
ard  temperature (440° R) for the  indicated  flight  condition,  the  engine 
vas  operated at inlet-sir  temperatures of 4300, 440°, 450°, and 475' R. 
The  variation  of  the  net  thrust  and  fuel flaw with inlet-air  temperature 
is shown in figure 6. 
The perfommice of the  engine  ccmponents (cqressor, ccmrbustor, 
turbine  and  tail  pipe)  is  presented i  figure 7. Data  are shown for op- 
eration  with  the  five  exhaust-nozzle  areas  and  with  the  variable-area ex- 
haust  nozzle.  The  component  performance has been  adjueted  to  sea-level 
conditions to permit  generalization of the  data.  The  deviation  of  sane 
of  the  performance  variable8  with  the  variable-area  exhaust  nozzle from
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the  efficienciee  obtained  with  the  fixed  areas in the  low-speed  range is 
due  to  the  fact  that  at  low  speeds  the  nozzle  area,  when  operating on
interlinked  control,  was larger than that of the  largest  fixed-nozzle 
setting. 
- u -  
It was anticipated  that,  when  the  engine was installed  in  the flight 
vehicle,  the  Douglas  t.brust  rakes  installed in.. th  tail.  pipe  would  pro- 
vide an. average  tail-pipe  total  pressure t h a t .   car^ be. used $0 indicate. a 
functicn of jet  thrust  that  will  be  readable  during  flight  operation. 
To evaluate  the  average press~re reading indicated by the Douglas rake, 
a more comprehensive  pressure survey was  installed  ae  near  as  practical 
to the  plane of the  Douglas r&e. The  indicated  tail-pipe  total  pres- 
sure  from  the Douglas rake  is  compared  with  the  average  pressure  deter- 
inined froin the  detailed  survey i n  figure 8. The  failure of the  data fo r  
operation  at  an  altitude of 35,000 feet ta coincide  with  that  at 45,000 
feet is probably  due  to a shift in the  pressure  profile  in  the  tail pipe 
and/or a shift in the swirl pattern  leaving  the  turblne as the  turbine 
operating  conditions  are  changed  with  altitude.  The  tail-pipe t o t a l  
pressure  determined by the  Douglas  rake may be  used  to  determine a j e t -  
thrust  parameter  a8  is sham in  figure 9. The  thrust  parameter shown 
here is based on the  balance-system  measurements and 6 h W B  relatively 
goGd agreement with the values of the pressure parameter based on the -. 
Doughs rake  average  total  pressure. A detailed discussion of the devL- 
ation  and  reliability  of  the  thrust  parameter is ccmtained in reference 1. 
- 
I 
h 
A calibration  of  the  air  leakage  through  the  engine-inlet-screen 
actuator  ports is shown in figure 10. For m g h t  Mach  numbers  less than 
0.4 the  leakage flow is into the  engine M e t ,  and  for  higher  Mach num- 
bers  the  leakage I s  out of the engine 1nle.t.  The engine alr-fluw  data 
presented  include  the  air  leakage  and  represent  the actual - air flow to 
the compressor. . .  
." . . - 
. . . . . . . . . . . . . . . . . . . - . . . .  - .. " . ." 
Lewis Flight Propulsion  Laboratory 
National  Advisory  Cammittee  for  Aeronautics 
Cleveland, Ohio, October 11, 1955 
WlCA RM E55Jll 5 
I 
A 
M 
P 
P 
T 
1 
" 
Wa 
W f  
WS 
B 
AppEmDlx - SYMBOLS 
area, sq ft 
jet  thrust  from AZDC rake 
jet thrust frm Douglas rake 
jet  thrust frm balmce system 
net  thrust  from D o u g l a s  rake 
net  thrust  from  balance  system 
Mach  number 
engine  rotor  speed, r p m  
total  pressure,  Ib/sq ft 
static  pressure, Ib/sq ft 
total  temperature, OR 
air flow, lb/sec 
fuel flow, lb/hr 
weight flow, lb/sec 
correction  factor for variation of specific.  heats, 
- Y 
Y ratio of specific heats 
% 
% 2 
ratio of total  pressure to RACA standard total pressure st indi- 
cated flight condition 
c 
ratio of total  pressure  to static sea-level pressure, P/Zll6 
6 NACA RM E 5 5 J l l  
q efficiency,  percent 
ea ratio of total  temperature  to NACA standard  total  temperature at 
indicated  flight  condition 
@* 2 ratio of total  temperature  to  static  sea-level  temperature, T/519 
Subscripts: 
b 
C 
e 
t 
0 
1 
2 
3 
4 
5 
9 
canbustor 
compressor 
compressor-inlet  screens 
turbine 
free  stream 
engine  Inlet 
campressor  outlet 
combustor  inlet 
turbine  inlet 
turbine  outlet 
exhaust-nozzle M e t  
Superscript: 
* NACA standard  sea-level  condition 
1. Sivo, Joseph B., and Fenn, David B.: A Method of Measuring  Jet !L’hruet 
of  Turbojet  Engines in Flight Installations. NACA RE4 E53Jl5, 1954. 
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8 HACA RM E 5 5 J l l  
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I Flight Mach nunher, I 1 "  
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1 
6 
7 
e 
9 
10 
11 
13 
12 
I4 
16 
15 
11 
18 
19 
20 
21 
2 i  
21 
24 
.'E 
26 
1) 
23 
2 5  
50 
31 
J2 
33 
u 
35 
36 
s 7  
39 
4 0  
35 
41 
- 
:: 
.C 
c!i 
$6 
17 
4 8  
4 9  
50 
51 
b 2  u 
54 
s 
56 
57 
58 
59 
Bo 
I1 
52 
6s 
54 
35 
56 
37 
58 
$9 
70 
11 
12 
73 
I 4  
15 
16 
I7 
18 
19 
!E 
- 
0 
- 
0.8 
-1183 
1195 
l l 9 7  
1197 
1196 
1191 
1197 
119s 
1148 
1202 
1Z.22 
12V5 
1206 
urn 
U S 8  
1206 
1206 
1215 
1211 
1196 
1205 
1210 
1199 
1196 
12M 
1198 
1207 
lzO8 
1207 
1209 
1x16 
la3 
I m  
12(w 
1206 
1204 
1207 
12m 
1- 
llgl 
1196 
Lls4 
l l 9 7  
le01 
1198 
1197 
1200 
436 
455 
458 
460 
463 
4 8 5  
467 
456 
4 63 
4 5 8  
457 
460 
458 
459 
4 59 
457 
4 52 
492 
459 
462 
465 
484 
468 
471 
453 
451 
4 52 
4 6 6  
4 8 0  
458 
480 
454 
482 
(67 
467 
472 
481 
471 
477 
4 7 5  
944 
919 
883 
902 
858 
8% 
e l 4  
2175 
1USO 
-7 
1642 
113? 
1 U 7  
1658 
2cl8 
19- 
1861 
1961 
1785 
1773 
1-7 
16S4 
1587 
1491 
m 5  
m 
1897 
1 1 m  
1- 
1W6 
1465 
1943 
1732 
1626 
1647 
1889 
14W 
1 4 8 1  
lS16 
1910 
1UX 
1717 
1- 
1641 
1561 
1467 
urn 
2988 
7786 
2443 
2632 
2374 
-0 
1912 
2810 
26- 
2560 
2S45 
2526 
2163 
212-2 
a1 I 
1879 
7627 
?4 18 
2331 
2181 
x)(l 
1091 
1744 
2S.55 
e4 e4 
2?39 
2 l W  
1965 
1838 
1725 
2x33 
2188 
m 7  
22a 
l9zO 
1%7 
1826 
1714 
1623 
m40 
l5,oOO 
3 5 . 0 0  
5300 
6105 
57- 
5501 
5X)l 
8102 
4803 
69ol 
6101 
6901 
5706 
5508 
5- 
5502 
5254 
5104 
4 901 
5903 
6102 
5700 
5505 
5303 
49113 
W 9  
5302 
5705 
5xul 
m 7  
4900 
5104 
6101 
6101 
5904 
57m 
ss(u 
5- 
5302 
6101 
4905 
6105 
5891 
5 6 E  
54 36 
5xx)  
51M 
4902 
4698 
4 301 
1102 
6102 
6100 
5900 
5 700 
5500 
5497 
5303 
5234 
5104 
4901 
4700 
4581 
8057 
5% 
5704 
5% 
1298 
5 1 0 5  
L% 
L699 
L Q S  
SlCQ 
$ a 0 0  
5701 
jsc% 
$ s o 0  
5104 
L W B  
b703 
51m 
- 
10.s10 
9.515 
9,947 
s . s n  
8.057 
6,513 
7,261 
1191 
1192 
1- 
m 1 x Y  
1191 
1194 
1191 
1201 
1193 
940 
920 
924 
898 
870 
851 
a15 
M E  
824 
788 
10.510 
9.66s 
9,812 
9 , 2 9 0  
7.9- 
7 , U S  
6.701 
7,332 
2% 
1197 
1197 
1197 
1197 
1191 
11s 
1185 
1197 
llsa 
u s 7  
l l 9 5  
1197 
l l S 8  
1185 
10,164 
9,624 
9.052 
7 . m  
8 , 4 1 8  . 
7 . 1 ~ ~  
6.S43 
1 o . o n  
8,Pos 
9,519. 
8.4R 
1.7& 
7 . 1 s  
8,43!, 
943 
837 
866 
84 5 
823 
795 
767 
719 
91.5 
809.1 
510.0 
508 .2  
507.4 
508.0 
600.0 
506.2 
m a  .o 
m7 .o 
450  6.817 
4 5 0  
451 
6.411 
4 6 0  
6,WY 
447 
5.720 
4 5 0  
5,239 
4,860 
4 0 0  
4 5 0  4,299 
3.m 
451 . 1,341 
447 
45Q 
6,4W 
449 
6,146 
5.8oJ 
451 
451 
5,441 
447 
6.050 
448 
4,=9 
447 
4.158 
448 
3,701 
1,474 
778.2 
777.6 
779 .o 
779.2 
779.s 
781 .e 
780.4 
779.7 
778.2 
2257 
1m6 
1US4 
1744 
1625 
1485 
1357 
1245 
2lU 
215% 
2168 
2oas 
1914 
1- 
1- 
1699 
1674 
1655 
1522 
1448 
l a 6  
2071 
1821 
1946 
1710 
1- 
1490 
1S74 
lzB3 
llY3 
2001 
1871 
1 8 9  
1759 
1158 
1652 
15(1 
1217 
1105 - 
452 
45s 
454 
452 
452 
452 
450 
450 
450 
452 
461 
460 
4% 
451 
455 
4 5 4  
454 
452 
452 
4sz 
452 
45s 
6.659 
6.140 
6.688 
5.863 
6.310 
5 . W  
5,574 
4,882 
8.162 
4,882 
4,211 
5,530 
3,461 
6,575 
c.2- 
5.487 
6.868 
5.055 
4 ,635  
4.073 
1,690 
3.176 
510.5 
509.4 
W . S  
510.2 
510.7 
W . 9  
501 .o 
501.1 
510.2 
502.8 
500.5 
489.3 
499.8 
941 
944 
942 
897 
919 
872 
889 
848 
8% 
817 
767 
TB1 
750 
1m 
815 
889 
865 
-9 
81 7 
791 
764 
746 
780.5 
782.4 
779.0 
780.6 
782.2 
781.2 
772.2 
772.4 
780.1 
172.7 
772.7 
768.S 
773.6 
778.9 
178.0 
774.3 
778.0 
776.2 
771.4 
787.6 
776.7 
770.0 
769 .O 
767.2 
767.6 
770.7 
78S.1 
771.3 
771.1 
7 m . a  
770.1 
506.9 
506.9 
504.8 
s w . 8  
501.8 
513.2 
504.1 
506.2 
505.5 
197.1 
496.1 
(97.3 
499.1 
499.J 
495.9 
W8.0 
499.1 
498.7 - .. 
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1 
2 
3 
4 
1 
7 
8 
9 
10 
11 
12 
w 
14 
15 
16 
17 
16  
19 
20 
21 
22 
25 
24 
25 
26 
27 
28 
29 
?a 
31 
32 
ss 
34 
55 
36 
37 
54 
35 
LO 
11 
12 
13 
44 
45 
16 
b 7  
18 
b9 
5 0  
51 
52 
55 
54 
55 
58 
57 
sa 
59 
80 
61 
62 
85 
64 
85 
66 
67 
69 
68 
m 
a 
- 
n 
72 
73 
74 
75 
76 
77 
78 
79 
m -
- 
2.08 
2.20 
1-87 
1 -6s 
1 3 9  
1.19 
-71 
I 
2902 
2724 
2557 
2583 m a  
2041 
1877 
2* 
2.5s 
2575 
24S9 
2284 
we4 
2106 
x)7a 
1967 
1856 
E559 
2415 
2272 
2127 
I988 
1-5 
1716 
2426 
2298 
2176 
2043 
192-3 
1793 
1674 
P s o 3  
2274 
2141 
Kt25 
L B O 2  
I874 
1781. 
1674 
L587 
1896 
1894 
1689 
1551 
1424 
1282 
L l s o  
L O B  
6-05.1 
17% 
1766 
1774 
LB53 
Ls52 
1448 
1448 
WZB 
1292 
LM( 
1081 
960.2 
8 8 6 5  
1858 
E69 
I361 
1461 
12c7 
l l 4 5  
1015 
m8.s 
839.0 
lsss 
1463 
E66 
1187 
1077 
un 
978.8 
"1 
875.8 
-I- 
" 
- 
2726 
2301 
2571 
2224 
2405 
-6 
1879 
2724 
2542 
a 8 7  
2 u o  
2282 
2 2 u  
2105 
2as 
1961 
1840 
2554 
2202 
2501 
1978 
1837 
1716 
a s 1  
2265 
2141 
xK)s 
1893 
1778 
1867 
22xI 
2197 
2066 
1%7 
1901 
1828 
1747 
1659 
1581 
21m 
E40 
14S8 
Is84 
l301 
1230 
1168 
1116 
6585 
5Lu7 
l547 
1448 
-72 
1x16 
l2Sl 
1171 
1 l l 7  
100.61 
85 .as 
89.86 
(u.87 
71.76 
9a.m 
7 e . m  
1469 
l380 
l3ao 
lxls 
x243 
IZm llw 
Llbs 
1127 
1067 
1478 
wB1 
1403 
IS14 
W 8  
1258 
1172 
1189 
1147 
logs 
1414 
l P 9  
ls24 
1202 
114s 
1094 
1046 
1558 
1281 
1199 
u45 
1065 
1049 
1c-34 
1508 
1.337 
Ipg 
1120 
l l 6 9  
1087 
1158 
l a 7  
998 
100.26 96.62 
98.82 
90.34 95.97 
81.11 
a8 .a 
85-52 
81.61 
76.42 
97.- 
98.02 
92.88 
85.a 90.42 
78.7s 7s-m 
100.46 
8S.u 95.98 
88.18 
85.75 
80.52 
7s  -85 
lO1.48 
99.28 
96.17 
92.49 
88.29 
"57 82.00 
71-04 
76.84 
2-05 
2.09 
1-97 
1-83  
1.52 
1.61 
1-50 
1.52 
I .28 
I .OB 
2.14 
2.00 
1-80 
1-50 
1.37 
1.10 
.95 
2-15 
1.85 
1.66 
1 5 5  
1-38 
1-18 
1.00 
2.10 
2-20 
2.00 
1.61 
1.88 
1 3 7  
1.s 
1-17 .% 
104 
104 
104 
1- 
1- 
104 
104 
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(a1 Wslne instrumentation atations,  
Flqure l.-Schamatic dlagrm of 571-A-11 turbojet engine with 
i n s t m a n t a t i o n  s t a t l o n e  and detai ls .  
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(b) Tail-pipe instrumentation details. 
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Figure 1. - Gonoluded. Sohematlo diagram of J71-A-11 turbojet engine. 
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( b )  Engine fuel f l o w .  
Figure 2 . -  Performance of J 7 1 - A - 1 1  turbojet engine 
with  fixed-area  exhaust nozzles.  Altitude, 15,000 
feet; f l i g h t  Mach number, 0. 
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Figure 2. - Continued. Performance of J71-A-11 turbojet engine 
w i t h  flxed-area  exhaust nozzles,   Altftude,  15,000 fee t ;  
f l ight Mach number, 0. 
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(d) N e t  thrust from Douglaa rake, 
~ i g u r e  2. - Contfnued. Performance of J71-A-11 turbojet engine 
a t h  f ixed-area exhaust nozzles. Altitude, 15,000 feet; 
flight Mach number 0. 
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( 8 )  N e t  thrua t measured by balance sys tern . 
Figure 2. - Continued. Performance of J71-A-LI turbo j e t  engine 
with Mxed-area exhaust nozzles. Altitude, 15,000 feet; 
f l i gh t  Mach number, 0. 
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(b) Ehgine f u e l  flow. 
Figure 3. - Performance of J 7 1 - A - l l  turbojet engine 
w i t h  fixed-area exhaust nozzles. Altitude, 35,000 
fee t ;  flight Mach number, 0.8. 
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( c )  Tail-pipe gas temperature. 
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Figure 3., - Continued. Perfomance of J71d-ll turbojet engllze 
rith fixed-area exhaust nozzles .  Altitude, 35,000 feet ;  
f l ight  Mach number, 0.8. 
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Figure 3. - Continued. Performance of 5716-11 turbojet engj 
#rth fixed-area exhaust nozzles.  Altitude, 35,000 feet; 
flight Mach nlxmber, 0.8. 
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Figure 3. - Continued, Perfmmanoe of J71-A-11 turbo je t  engine  
utth fixed-area exhaust nozzles, Alt i tude ,  35,000 feet; 
flight Mach numberr, 0.8. 
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Ffgure 3. - Concluded. Performance of J71-A-11 turbojet engine 
with fixederea exhaust nozzles. Altitude, 35,000 fee t ;  
flight Mach number, 0.8. 
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Figure 4.  - Performance of J 7 l - A - 1 1  turbojet engfne with 
fixed-area exhaust nozzles .  Altitude, 45,000 feet; 
f l i g h t  Mach number, 0.8. 
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Figure 4, - Continued. Performance of s 7 l - A - 1 1  turbojet engine - 
d t h  fixed-area exhaust nozzles, A l t i t u d e ,  45,000 feet; 
fli&t Mach number, 0.8, 
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Figure 4.-Concluded. Performance of J71-A-11 turbojet 
engine with  fixed-area erhaust nozzles. Altitude, 
45,000 feet;  flight  Mach number, 0.8. 
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Figure 5. - Continued. Simulated flight performance of 
J71-A-11 turbojet engine using interlinked control 
system and variable-area exhaust nozzle. Flight  Mach 
number, 0.8. 
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Figure 5. - Continued. Simulated fUght performance 
of J71-A-11 turbo j e t  engine using interlinked control 
system and variable-ea exhaust nozzle. Flight 
Maoh number, 0.8. 
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Figure 5. - Concluded. Simulated flight performance 
of  J71-A-11 turbo jet engine using interl inked control 
system and variable-area exhaust nozzle. Flight  
Yaoh number, 0.8. 
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F i g u r e  6. -Effect of e ine-inlet  temperature  on  altitude 
Performance of JVl-A%. turbojet engine. Variable-area 
exhaust nozzle interlinked with englne control system. 
Altitude, 35,000 feet;  flight Mach number, 0.8. 
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Figure 6. - Concluded. Effect  of engine-inlet  temperature 
on a l t i t u d e  performance of 5 7 1 - A - l l  turbojet  engine. 
Variable-area exhaust nozzle interlinked wpith engine 
cont ro l  system. Altitude,  35,000 f e e t ;  flight Mach 
number, 0.8. 
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( a )  Compreasor pressure ratio.  
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Figure 7.-Component performance of J71-A-11  turbojet 
engine operating a t  an altitude of 35,000 feet and 
a f l i g h t  Mach number of 0.8. 
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F i g u r e  7. - Continued. Component performanoe of  5714-11 
tu rbo je t  engine operating at an altitude of 35,000 feet 
and a flight Mach number of 0.8. 
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Figure 7. - Concluded. Component performance of 
J71-A-11 turbojet ergine operating at an al t i tude  
of 35,000 f e e t  and a f l i g h t  Mach number of  0.8. 
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Figure 8. J'71-4-11 turbojet engine tail-pipe total 
pressure lndioated from Douglas rake crompared w i t h  
average of comprehensive preeaure survey. Operation 
at a flight Mach number of 0.8. 
. 
NACA RM E55Jll  39 
c 
4 
3a 
9 
1700 L 
.) 
Q, t 
5 00 
500 
Figure 9. Jet thrust per unit exhaus t-nozzle area 
as a function of Douglas rake indicated tail-pipe 
to ta l  pressure and altitude  pressure.  Flight 
Mach  number, 0.8. 
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F l p r e  10. Calibration of' air leakage at Inlet-acreen actuator 
holes. Corrected engine speed, 6100 rpm. 
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